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I Marshall A, Hayward, Ph.D., hereby make the following declaration: 
1. I received a B.Sc. degree from Michigan State University in the year 
1977 anda PhJ>. degree from * he University of Illinois at Urbana-Cham^gn in 
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2. From 1983 to 1988 I was employed by the company that is now 
Wyeth as a Principal Scientist in Osteoporosis Research. From 1988 to 1989 1 was a 
Senior Scientist with Johnson and Johnson Health Care Company with 
responsibilities in wound care research. From 1989 through 1 997 1 was w ith the 
company that is now Glaxo Smith Kline, with responsibilities in technology 
development and drug delivery, working under several titles and eventually as 
Director and Vice President, Analgesics Research and Development, From 1997 
through 1999, 1 was with Rhodia Inc. as Director, Business Development In 2000, 1 
joined Hurley Consulting Associates Ltd. as Vice President, Business Development. 
I am currently the Chief Scientific Officer of EffRx, Inc., Tequesta, Ft, with primary 
responsibilities in effervescent product development. 

3. I have read the subject patent application, the rejections in the Office 
Action dated June 18, 2003, and the prior art cited against the invention (Katdarc ct 
al '759 and Daifohs ct ai. *329). I am fully familiar with the field of technology 
embraced by this patent application and the cited prior art. 

4, I have reviewed the results reported in the Rdhrich Declaration that is 
being submitted herewith, 

5, Patients now receiving conventional bisphosphonate treatment are 
routinely instructed to remain upright for about 30 minutes after taking each dose. 
Even if this regimen is followed, patients often do not tolerate the drug well due to 
irritation of the esophagus and gastric fining. Damage to the esophagus has been 
Studies and shown to be worse in an acidic environment. (DobrucaH A, Physiological 
ami morphological effects of alendronate on rabbit esophageal epithelium. Am J Physiol 
Gastrointest Liver Physiol 2002 Sep; 283(3}:G576-S6.) 
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6. Btsphosphonate absorption proceeds only after the stomach contents 
have emptied into the intestine, with negligible absorption occurring in the stomach. 
Therefore, inclusion of ingredients that have a prokinetic effect on the gastric 
emptying rate offer an improved method of administration, (see, c.g„ Gmttm, ct al„ 
Eur. J, of Pharm. and Biopharm, 49, 225 ~ 229 (2000); page 225, col 2.) 

7. The present method for administering bisphosphonates depends on 
using an effervescent composition having a pH of 4.5 to about 5.5, along with high 
buffering capacity. This combination helps the stomach to rapidly eject the 
effervescent solution, while mediating the pH for the time that the drug is in tie 
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8. One can inhibit the natural stomach acid secretion which occurs when 
food enters the stomach (a process known as "acid rebound 51 ) by selecting a starting 
pH below about 6'. Use of a large quantity of the effervescent system (e.g., 3.5 to 
about 6 grams total weight) helps mediate the stomach pH at the chosen pH due to 
its high buffering capacity, and provides, as a separate benefit, vigorous 
effervescence, which helps the stomach eject the solution quickly. Together these 
effects reduce the irritation potential of the bisphosphonates. 

9. The table of the Rdhrich Declaration shows that three of the Katdare 
et al. formulas have a pH of 6,1 or more and thus would tend to promote acid 
secretion by the stomach though the acid rebound process. Such formulations are not 
optimal for administering bisphosphonates because the buffering system must cope 
with more acid secretion. 

1 0. The Rohrich Declaration shows that Example t of Katdare et al, has a 
pH of 4.3, but that its acid neutralizing capacity (ANQ is quite low - 2.95 mEq of 
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acid per dose. As a point of reference, one can compare this value to an ordinary 
antacid tablet, which must have an ANC of 5 mEq or more per dose to be considered 
an antacid. (USP Official Monographs (302); attached hereto). While this USP 
standard was developed specifically for calcium carbonate tablets, it indicates that 
Example 1 of Katdare has very little buffering capacity. For this reason I conclude 
that it would not mediate the stomach pH significantly, or provide optimal protection 
from irritation by the bisphosphonate. 

U, The table of the RShrich Declaration also shows that the Katdare et 
al. Examples have total weights ranging from 1.1 to about 2.5 grams, compared to 
3.5 to about 6 grams in the present invention. Such small amounts of effervescing 
components in Katdare et al, would tend to not create as vigorous bubbling action 
and not promote as rapid ejection of the solution from the stomach. Such solutions 
would be more prone to cause irritation by the bisphosphonate, 

12. In summary, Katdare et al. teaches that bisphosphonates can be 
administered in effervescent solution by dissolving them in any given effervescent 
system. But it does not guide one to select a starting pH in the range of 4.5 to about 
5.5 to minimize acid rebound, or indicate that a system with high buffering capacity 
and effervescent action would promote ejection of the solution from the stomach. 
Katedare et al also does not disclose a reason to select a total weight of from 3.5 to 
about 6 grams of the solid components. 

13. I declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true, 
and further ' &at these statements were made with the knowledge that willful raise 

i the like so made are punishable by fine or imprisonment, or both, 
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under Section 1001 of Title 18 of the United States Cade, and that such willful false 
statements may jeopardize the validity of the application or any patent issuing 



Marshall A. Haywaid, Ph.D. 



-5- 



Calcium / Official Monographs 



Calcium Carbonate Tablets 

» Calcium Carbonate Tablets contain not less than 9? 5 
percent and not more than 107.5 percent of the labeled 
amount of calcium carbonate (CaCO,). 
Packaging nod storage- -Preserve in wefl-ciosed containers 
Uoelmg-Iatel it to indicate whether is is Cor use a ,s an antacid or 
as a dietary supplement, or both. anwua, or 

me*l^^ sce«« and the result , - fter rxttng boiled 
; , ; ' ' ' * ndt r<1 ' ' bNammoni.mir 
ide, meets the retirements of the tests for Clt/rmw {i9t ) 

XiO ml 

Apparatus 2: 75 rpm. 
Time: 30 minutes. 

Determine the amount of CaCO, dissolved hv emotovin« the fht 
tawing method. ' mpwymg me ioi- 

Lantktmum chloride solution, 5% — Preoare a solution *»r hmiu 
iwm chloride m 0 i N hvdtochl. ... >c.d lUvme , com-^ra L« of 
about 50 rng per mL. s concentration of 

mank-? X p» 25 ml of Lanthanum chloride solution 5% into a 
ume m S nd V i metnC ^ ^ *** ° ' N Mrochlotic acid to vol- 
Standard stock so/tmc^-Dissolve an accurately weighed Quantity 
INhvdr UnddiWu 
rvely, and stepwise d necessary.. w,,.h 0 . f N hydrochloric acid to fa- 
ta n » solutem hav I0! , k tm " ™ 
calcium per mL. jig m 

1 four 1 00-mL volumetric flasks each coo- 
tammj, 10 0 ml I i„„ „ 

£ * lit'n 7^ t , p ' ,tkmS 1 1 " mda > : '< ' k Julian. Dilute 
f fi N hydrochloric acid t mm irr o obtain o 
havutg known concern* iomofab u 3 4 5 
ot calcium per ml, respectively. f 8 

"' f i,ts J P° rt 'on of the solution under test Pioet a 
volume oife s . , m . dm >f P ' 

«""' ! * ^ > mLof/., , , j 

lu{ 1 ' him jeid - . „ j 

?u(wvs4 fmrn in tomtit* ✓HUto.*,«:«„ ..l., „i t_ - „ 



J; -"■'"> , u, " nt w "« ,J i i-i nyorochione acid to volume 

^.oncomii mlydetem t th St 

i t? U, ' lf T^ tht r ' ' ! >"k™ m..s> nw 

length of 422.8 n.n w th a s» « H ^sorption 

speurophotometet (see Spectrophotometry and Ltohl-dseat eno, 
> equipped wrth a calcium it ill.i > i ithmit latnp and An lir 
acetylene flame, aganist the 8 lm,k. Construe, a standard catve bv 

.^uaons, hen trom it obtam the concentratioti. C. ,n of cafcium 

( 100.09/ 40.08 K225C/v). 

in which 100.09 is the molecular weight of calcium cariwnsur 40 OS 
is the atomtc weight o . ] e 

taken to prepare the 7kv/ """"" 
/o/e.-a«cf.v-~Noi less than 75",, ( Ot of the labeled amount ,-,f 
CaCO, is dissolved in 30 minutes. °* 
t'ttiformin' of dosage units (905): meet the reuoirements. 
Add-neutraliatHig capacity (30!)— Where Tablets are labeled for 
tt«««han5mFc, 

Mneie dose recommended m the lab.t.ne. and n,, less than the not," 
oerotmfcqc3 fc formula 



0.9(0,020, 



which ( 



Assay-Wei gha • • vs } & not fcwcr thaa 2t) Tabfets _ Xransfef 
" [ ^ hedix-ifta idiepo lei s^ 1 t to about ?t>0 

K f C f "J ^ rr, ° ni1 ' ^/ ■« — ^ «nd ' tsMnt 

1 ' \' ' 'i" ' > t ... , Keif,, 
due by addmg sutftcient 3 N hydrochloric acid, dropwise, to achieve 
complete solution. Transfer the solution completely to a ,u^bk con 



1( t n ^ f ^ Wilh Tl tCf 10 ! 50 ,llL ' add * 5 mL of S N sodium hvdr- 

( ; ; oaphthoi w , t V11 

' ,J * " J m 1 ' he >l«t«m idee hl u< - ,ch ml 



Calcium Carbonate and Magnesia 
Tablets 

>> Calcium Carbonate and Magnesia Tablets contain r, ! 
It lu\ percent and no? more than 1 10.0 percent : 
the abeled amount of calcium carbonate (CaCO,) a : 
not less than 90.0 percent and not more than 1 15.0 p. [ 

imonn kd amomt of magnesium h V d ^ 1 

Packaging and storage-Preserve in weli-cJosed containers. 

Identification— 

A. The addition of 3 .._,.„. , , , 
effetvescetKe and the < ,g boiled to es 

mum hydroxi 

„ 1 ! !1 1 1 f 

B. Heat, Tablet mf. of IN suit c,<f 

meets the requirements of the ests t, , ,' t , KOT / |9j\ 

«< t^/ lanation « ith icspeu to md to m ign< 

Acid-netttrafoing capacity (301). -Not less than 5 tnEq ofati t 

t!, ' d ■ on , ,1 ula t b heforrnub 



0.8{O.G343M) + 0.9(0.020, 
in whkh 0^0343 and 0.02 are the theoretical aeidmeutraiixmg ca 
u ' Mg<0« ■ " < rest . , „dM t I 

<: me otM ton, ■ , , 

men tested, based on the labeled quantities. ' 
Assay fw calcium carbonate— Weigh and finely powder not fc< 
" !j ; ' ' r an accoratel i porta f the p 

fern to about 4W ,„g of cak-im, 
w th ,5 mL of water .and add 40 ml of I N' h Irochlori tcid. H 
" , ,! '«« , " 1 >' "i dlo« v i (ran iei t, JO i 
Hi fie ilask wit! id o - ,> ^ ter to vol 

mo:, and Wter Transfer 20.0 mf of the nitrate to 3 suitable contai. 
dilute w.th water to 100 mi. add 30 mL of 1 N sodium hvdroxid. 
/; " ' " "plan r ,,-» ,,, , F h dr<: , ,, h „ { 
otrate with 0 M edctale d.sodiom VS until the solution is deeob 
m eo.oi. Lach ml. of 0,05 M edefate disodium .s equivalent to 5 t 
rng of calcsum carbonate (CaCO.,). 

A.*say for magnesium hydnwide—Traiasfer an accurately measu 
irotttott ot the filtrate remaining from the .tern-- tor odchm cor 
//ore equivalent to about 120 nog of calcium carbonate and matt 
Mum bvitroxidc tomb.ned. to a suitable container, dilute with ware 
tot) «iL, add 10 ml. ut ammoma- atmnontum ehlontie buffer 15 
nil * mo it . t nd tL ot vchn 'lock IS, an 
» ixh0.o Vl edeuK .sodmm' 0 ■ i P0 I s 

o 'i!r K , , , ' ' ' ' msumed th. 
of 0.0a ,V5 edetate dtsod.om correspo.tdmg to the eotnetit of ealc: 
' r fthe filtrate taken t 

!1 ' 1 to the q 

nesmm nydroxid 0.05 ? 

}' J 1 -A Mti(OH);. 



